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71^2.1= MsflSj -a-^ofl tnf^ *l<£^-§-3 ^ 

^o\] cfl^ ^# ^^K^, ^H^H >H«1^ 

^o)l ^ Sfl^ ^ ^JjLgJjLEl ATM^H*l3L ^ ^S^l 

^^L3*|, 1^ z}- -e-^ofl ^ QoS# iL 

^Hftfl^ &o| s)^ o.s a>-§-^ ^ ^c}-. 
£ 3 

ATM, QoS, Sefl^, ^al^Jl 
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1020010036013 W^ 2001/8/20 

^ {ATM-based delay adaptive scheduling apparatus according to traffic types 
and method thereof} 

51 4^ ^ofl 4^ «1^7l^^a= 7]^ Ejfld -o^ofl rrj-s. ^<g^ 
-g-*l #*H*i ^«l^iL# ^^efe 43 M-Eftfl^ 

51 5^ ^<H1 "4^ ^ -^71^^-2.^ 7)tiJ-£] 1^ o-tgofl *l<33 

ifl^r JL-g-Sl, 

S. 6^ °J ^ tflSfl ^ofl nHE- ti)^-7l^^S.^- 7]aVo] 
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S. 7-& 12* ol-g-Sr°} OC-3^ ^4^5.* 3fe non-blocking ATM 

self SH-^ i^*HH 80%^ if-*}?} ^-f* Jl^§>o^ M/D/1S. 

£ 8^: £ 7-4 * <a*V «-3*HH rq-s. H]^7]^^S.^ 

^eflsj ^-^o]) 4^ ^c^-§-3 i?ll#^ £ ^-g-*V ^efl 7 ] 

^-S-tb £^o]cf. 
^Mltr ^] 

<9> £ «1 ^ 71 7}^ Sefl^ -fr^ ^ *l<£^-g-3 ^0#*8 

9? iHH 3-2-3., Ht} ^1^>711^ ISI^ ^^HH 

SJfl^^j ^ QoSCQuality of Service)^!- w>^5. mfe^ofl^ ^-^^^ 
^^l^RMl 2)3-^91 ^n^^°) 7>^tt ^71*1^2.:= 71^ lefl^ -B-^ 

on 4^- *i<23-s-3 ^?n#^ ^ a <HHi ^14. 

<10> ^ 7l#^l t^izf 7l#Sl <y*}<*| f-^nj-oj)^ cflo] 

Ei^l ji^^ 31 ^ Mbps-^i ^ Gbps^l^l #tfl<3 *)V)+7} 7>^^fl #t)-. 

til^l^S.JECAsynchronous Transfer Mode : ATM)» 7lu>j°5. #tfl 
^ -S-^l ^(Broadband Integrated Services Digital Network : B-ISDN) 

tUfl «1 i=l^ Hi i( Video on demand : V0D), ^ij- ^ #rfl 
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44, 44^ H4444 44^» 4444 44 i-t!4-4 ^7?H1 

&4 f^Jl44 JlB^ A>*j- ^4 A^til^ *]]^44 4*fl ^4 

^^^■i- J±4*H ^TT 344- 444 ^€ ^414444 ^3: 4 4^4 4 
44^ afl^r^ 4"8-4fe 4-§"4 4444 ^ ^JE.^ 4 

4. °H 4 ijfl^ -fi-tgoii 4^4 QoS# H444 44 ^ ^ojji 

5" 44£r QoS -51^4 cfl^j- a>%>^- ^srRr SL±7} 44. 444 

ATM4£r 4 ^4 44 4^ 4441- sfl^4 44 ^4#^ 4 

:H£l#4 ^Ir^o]^ >^ ^§711^ 4^-*}. to4^#4 4444 44. 4 

44 4a. 41-fr 43! °1 IEEE 4^44 711 7fl fV 'ATM^- 4^ 4 y l 

^ 4^4 : -§"g-*IH ^4#^44' ^ 444 3.%, ^ H j ^ ^ 0 ]^i 

U°l IEEE/ACM 4^4^ £.4=3 sljla-H Tfl^flt!: '44 (start-time 
fair queuing) : 44 44^ ^44-1- 4tb ^4#^ ^aiel^l 71145] 

4 544. 

^4 4 J r--S-4 ^4#^ to4#^ ^4«^ ^4 444 444 £44 
4 ^44 444 MHfl4* ^44 4 44 444 ^44 A^4^ 

^444 44441- i4«fl ^4 *44. 444 444 444 H2fl*>4 ji^ 
4fe ^444 4444* a. 4^1 ^4 4*11 44^-4 44 S ^444 44. 4 
£ 14 §-^144 444-b 4^-g-4 4444^4 'JL-i-^4 #3 444 ATM ^ 
4*14 is £<34 44 4~T 2 "' 0 fl 711444 &4. 
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ol^o} ^o-H^Mjig-Ajos. ^^>^ ^ ^-<3(fair Queueing : FQ)££- 

£-*H3^r a.^:*>7l 7 >^1 5^ (Weighted 

fair queueing : WFQ)« C V ^ ^ *1eJ ^-fr (Generalized processing sharing 

: GPS) ^<>ltr. WFQ ^ GPS<Hl tfltflA^ -ff_^o> ^ ^ ^uj-^- ofl^ IEEE 
Globelcom<Hl tS-^r 'ATM^-ir ^tr WFQ ^ ^7fl» * x| £ «fl^o>i4 

* ?Ha1^^7> IEEE ^i±<>m iLJl*H Tfl^fl^- 'GPS» ^l-g-*r r^f# 

QoSSl #tflQ^ 7flX|£M ojcf. 

ZLiHi4 o]^*V fr°J ol-g-tb °t]^^r fr^ 1 Al^ofl^ wva|§> 

fe- -^(output conflict) ^ ^^(head of line blocking)^£- ^ 

*1<S* ^7>a^ #^1^ S-.afl^-fi- -ft-ttr4. 5E*V 13 le| 

^ «r^3HM3 z^- Esflrf o.^ofl cfltV QoS# J£#Sr7"l ^*fl ATM TM 4.0*11 

£. 1* ^d^S, ^^^:(100a ^x] lOOnHl £^>^ 31(110)^ 

*r ^?ll#ei^-(120)fe t^*fl zj- ^ ^Bfloll ixj-e)- 
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til^7> Qo\) fsfl#*Hf #^(140a 140n)-°5. ifi-g- Sl^^M , 

#^(140a vfl^l 140n)# -f-*fl ^^H^h 
<18> ^eflsl tt^ig 3S a B } f^fl <£jie|^-g: >^ Al^Efl^ og 

°1 XI* A UN tflsfl f^m^ CBR, 

rt-VBR, nrt-VBR, ABR, UBR^I *\u}^S\B.S, ^3) -f'S^fl*] €°1 

<19> -g. ^o] o)-j7*} ^ 7l#^ ^^fe € EjflS o.^ 

^1 3 W QoS ^ iL^}^ ^5. 4i^#<Hl 711 A A 7> 

7]*V*) SEfl^ -fr<84| ^ £ *)l^*Rr Cfl & 

<20> -^-71^ 7l#^ 4^11- ^^>7l £ ^ ofl ^ *1^7l*I^5L.EL 7) *V 

^^f ^*>TT ^Tfl^^^f; ^-7] ^^.£7} ^-71 7"l^Kr 7^ 
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#-¥-; -*7i ^Hii7> ^#«H #3*Hr #3^; 

^ #7l A^l^il- 7l^S *H #7l ^ofl Cfltt ^tili^f #7l 
^^O] # 7 1 ^o. S. # ^c^ #^^> S S. aflo^Jfcjg. # 7 1 

#^^-5. 

<21> til^^i^ ^o\] 4^- til^-7l^^S.H 7]a}sl Eefl^j -o-^ol] 

^1#^ #*l^r, #7l ^*fl#*g-M <^2} #7} € ^ #7l #^J=L 
<*IM #7l ^ 31^}^ #71 ^ #^#Bfl# #B]*Hr <a#^ 

<22> w>^-3|^7ll^, #7l #71 « Eefl^ -fi^l 4^ f^tfe 

-g:^-; #7l ifiofl tfl€fl EEflrf A^H]^ -fA}^ ^ A-ltil^ #^.A]7i 

* xtfSfe #7l ^Hlrt^Ji* ^#Jf ;« ^4. 

<23> H ].^^>J| fe> Aj- 7 1 ^JjLi^ Aj- 7 1 ^ol CBR<?1 Sefl^ Tj-o-oll EEfl 

^ , ^d^am ^ #SAl7>^- 5E^>^ #71 A^y]^ ^iL-i- ^ 

«H, #71 -go] r t-VBR, nrt-VBR, ABR ^ UBR<?1 Sefl^ -fr^o] ^o.oi] Ejfls 
-n-^ , 4-^3*1^, a^I^ ^SA] 7i ^ #71 ^o] 71^- =1 ^JE.a) oi^ell^# 

Ifsfe #71 A^l^ ^^-t}. 
<24> 4^-3] §1-711^, #71 T^cHRr, JL$ Cfl^^ol ^Hfl^ -^^^ #7l 

€ ol x-l#sl^ ^11A-1#^-; ^ 7>i£ cfl^^ol o.^^ a o v 7 i € ol 

7i#5l^ ^27i#^-;l- 
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<25> yj-sJ-^^Tfl^r, #7l #3-*Hr, #7l ^H^H X]*)^?} ^£ #7l ^ 

9X5= #7l -i^^Hfr #7l ^ 

<26> #7l og^^jjLi^ #7} *1#JM ^-g-^# 

alJUs}^ # 7 1 3-fi~g-^<>l #7l <y« n^o] ^je^- S^sRr wl^H^; °J 

#7] ^-g- 7fl^*M #7] ^S^H^S #^*Hfr ol^ € ^^« ; * ^- 7 ] ^ 
^J?-6|M ^^7} #71 ^ 711^^ #7l U^H^S ^ 

<27> W>^3]§>7fl^, #7) ^H^TT, #71 A-l«l^^ofl ^ Z|E^ 

-fi-^f* 24tr SAHL; ^ # 7 ] S A>«-Ol ^AfTj^ 71 #^ 
7> #71 <S<>11 tfl^- #7) A^li ^JLAl^-g- #71 ^ ^i^Hl Cfltt ^Wl^ 

^£.*)1}3\- tiling ^^1 0.^^71- #7l tfl^ A-lUl^ol^l- ^ 

^*Rr ^l^^* ^«1^7> #71 ^ ^l^it #71 

<28> ^- t^ofl ^ «1^7l^^ S .^ 7 ]aVo) EEflrt o.<§o]| 4^ *l<?!3-§- 

3 i?11#^ ^^r, (a) SEfl^ -fH84| 4 el- £fH*H 1^ -R-^, ^1 
i -f^^ ^ i^-*Rr ^til^^i.# ^*Rr ^1; (b) 

#71 AiHl^iL!- 7)3LS. *H #71 iiHl tfl^T ^Wl^^^l" ^*Rr ^-Tfl; ^ 
(c) ^t>li7} #71 #^SRr #31 ;» if^t}. 

<29> ti>^*>7ll^, #71 (a)^Tfl^, (al) #71 .o ^ofl trfsl- £-^> 

#31; (a2) #71 ^oll cflsfl EEfltf -fj-*g , ^ali ^ A^l^ 
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^ s^Rr ^7} ^*Kr #31; 31 ( a 3) #7] ^ ^ a^w] 

<30> H>^]*Mlfe, ^71 (b)#7flif , (bl) ^"71 ^til^^^ofl ^ ^ 

^3 #31; (b2) ^-71 (bl)^r^l^ ~t~ 

^« ^*Rr #31; ^ (b3) ^-7] (b2)#3HH ^til^ 7 > ^71 ^S] 7] 

#^Rr #31;l- ^q-. 

<31> W >^^ 71 1^ ( A^li;} -O^^o l7 > Jfc^ ^-71 <£o] 

^1 ^7fl«>Xl grO.^ #j\4\ ^^7> ^£ Aj-7] ^ofl cfl*fl ^7l (bl)#3l 
^*1 ^"71 (b3)#3ll- #^*M}. 

<32> Hf^S")-^, ^-7] (b3)^-7fl^, A|til^7> ^>7l iSS} T^^o)] 

9X^ ^71 H^: «1^7l^^S^. ^^15. 

<33> y^^T^, ^ofl O]-^ tij^^^rr y]^^ Ie |^ O-^ofl 

T^m^q- uiJE^H ^71 ^-H-g-^o] Aj- 7l ^^o] ^^Rr #31;«- 

<34> #7] (d)#3HH, ^^°\ ^-fr-g-^g. oj^Sl^T ^71 ^ ^ #^ 
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<35> <g^£|fe- -#7} ^} tfl^fl ^l^iL* 7}3^S. <^-R- tfle^ol 

M^fl* #71 €-§: <^ cfl^^-i- oj-g-^}^ ^ 

« ^ 5£-2-H-5. ^ *l<^R>-§- #<£ AS.*! vflofl ^.cf ^ 

*H3» *j^m ^ sa^-. 

4. 

<37> 51 3^ ^ofl ti]^.7l^^S.H. EEjd O-^ofl 4= x]o^ 

<38> £ 3-1: #^}^ , «1^-7]^^S.^. 7}*V9\ Eeflifl 0.^0]] ^1 <^^-g-^ 

^1(300)^, ^#^(310), ^^(325), #3^(340), 
^(350) ^ *lM^-(380)» ?Hr4. 
<39> ^#^(310)^7 « 4^ £-fKRr ^FHf (315) ^ 

1- ^*Rr ^^^-(320)1- 5HrCf. ^til^ #:g.X|#£- ^ofl cfl^l- Qosi- ^V^> 

7l ^*fl ?i AS , A-ltil^o] ^Al^ ^ ^O] A^Hl^S)^ t-fl ^AS]^ 

A ]^>o. ^?H#^^-(310)^1^ ^(380)5. # 



36-12 



1020010036013 #^ 2001/8/20 

<40> « = «.(3i 5 )^ 51^71 ^2fl HaflsH 3^5. 

<4i> ^Jf(320)^r €^HK315H>M g-ff-^ zj- ^ofl tflSfl A^li^il- ^^*v 

cf. ^fl^-^- S^l^H, CBR(Constant Bit Rate) >fofl 

rt-VBR(real-time Variable Bit Rate), nrt-VBR(non-real-time Variable Bit 
Rate), ABRCAvailable Bit Rate) ^ UBRCUnspecif ied Bit Rate) -Pr^£] ^1 rfl 

<42> ^#^-(325)^- CBR-4 Qo] JL^ rfl^s-o] ^-^^ leflsj -R-^ ^o] ^ 

tH 3*1(330) ^ rt-VBR, nrt-VBR, ABR ^ UBR^f ^ 7>^ cfl<*3-ol 

^(325)^1^ ^^#^^-(310)^1^ A^til^i7> z\#$.t\.. 
<43> #^(340)£r ^11^-^(380) oil ^ti]^ 7 } ^-#*Rr 

(345)1- €^#^(345)^1^ >g-g- «1 -g-7l ^JEJEL ^*1(395) 

J*l|7l^tK tr^, Hl-S^l^S-H. ^^^1(395)5. -t<>l #^5)^, ^11<H-t- 
(380)^ °J#^^e]-¥-(350)5- €^ -f-^-trCf. 
< 44 > °j#^^elY(350)^ ^#^(325)3 =3i-fr-8-*£-fr ^IW HlJESH *-°r-g- 

°j« D i^°i s^*>^ »i^^i«h^.(36o), <$n& >g-§- *H 
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s|*l|°W365)S f^^m <^ifi 711^(365) £ #^(340)<M *\*] 
i7} QsLQ Tfl^}^ Hl5J]^^a.(360)5. #^*Hr # 3 € Til ^(370) # £ 

<45> ^^^711^(365)^ -S3 i?ll#^(310)3.-^£l ^i£o} oj 

3€ €3 ^« ^7>Al^1 o^^^o. »l3l^ol^-(360)S ^f-iLtH}. ^1 
< a^€^l^(365)7> MJfl^^i 4^ CBR E^°J €^4- M-^^l 

iSofl tfn A^\^ ^ *r 91^. 

<46> #^^741^-^(370)^ *fl<H -¥-(380)5.^ ^a)^ ^d\) tfl*)- ^fif 

o} #^€7fl^&^- ^3)^1^ «-( 360 )S. *i*lcf. ol ^^-ofl£ ^^^7^1^(365) 

3 ^°^*>7fl CBR SBflSjo] ^ u^*] 0.^0) ^ tflsfl 7fl^*>£^- § 

sew-. 

<47> B^*)H-*r(360)^ Bl^(330) 35 ^^£^(335)^ 3 -fr-fr^-fr ^ 

^ °Jt41^4 hI^H ^-fhS-^ol ^7^1^ v]vYo} s^tbcf. ^7)1^ 

*1(330) ^ ^-6- ^ S.sl (335)3 €^1-8-^ 90%) 
J13. ^3^r v}#z\is}v}-. ^-(360)^ ^iSTfl^ ^ t^-M^ 

^ M ^^(325)3 ^-g-^ JfW*£ ^ 5tl4. ^ ^-§-^1 °J 

711^-8: ti]3l^H«.(360)^ ^#^(310)3-3 ^3 ^>^>£ 

<48> «-(380)tT ^M^iL*H V$5} o-^o) ^A}*}^ S X} 

^-(385) ^ 2:A>«-(385)3 ^Af^jzf^- 7 1^S ^"33 ^^7} 31 
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>M«1^7> ^ #3^(340)3. £&*V, *)H^(380)^ 

^#^(310), #3^(340), °J#^^^^(350)# SL^-fe ^Jl^ 

<49> a^1^^^-« (390)^ >H«1^7> -f^^ 7 } ^o] 

^-(325)^1 &cmS ^^7> Jfo^ ^ofl ufl*V a^h1^c^«-^- 

<50> H 4^ ^ ^"^^1 *HE- til -^71 ^^S.^ 71^ £^ -H-^ofl *1<£3 

<5i> t= 4# ^-S*V^, i?fl#^(310)iiL ^s}^, ^-^(315)^ 

ifi^ Ejfl^ -B-^ofl t^e} ^^-*Vcf(S410 vfl^l S415). ^sjfe- ^ Sefls o. 
CBR, rt-VBR, nrt-VBR, ABR ^ UBR ^ ^°]S. i^tt^h 
<52> ^1^^(310)^ €^1 CBR MHfl^^l ^-f<^m ^^^^1^(365) 

7} ^^€^1^^ ^7>a] 7)51^ <5>^ ^1^1- #^*lcf(S420). 
(365)^ <y^3l^r3M- ^^^cH«.(360)^ , Jf(360)^r 7)^ 

£ tH^-g-^ i£^r tt^-g-^ 90%)4 <^ifi7^3M: tiling 

4(S425). <>H, ^^^^1^(365)^ CBR J=2fl^V ^5151 Tfl^ ^ 

+ <y»£: tH^l- A>-g-^ CBR SsflsHl cflsfl t£L^. ^ o}^ oj 

MSM: UBR *>^}:n.(S430), ABR 

EEflrf eflolE-i- 2:^tWS435). 
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<53> #7l S425#7jHH <a^€^^r^°1 ^1^1^ ^^(320)^ 

^Hfls. ^tr4(S440). ^l^iL^ ^1^-^(380)5. <^ms\*\ 

(S445), ^til^?§^ CBR Mefl^ ^3*1(330)5. 

(S450). 

<54> ^«.(3i 5 )^ oji^ -6-^ol CBR Ssfl^ol o>vq 

^ £*r^ VBR(rt-VBR ^ nrt-VBR), ABR ^ UBR S efl^c*] *L^- ^-<e]fVcf(S405 
vfl^l S415). €°1 VBR(rt-VBR ^ nrt-VBR), ABR ^ UBR # wM-^ , ^ 

^#^(310)^ ^^^7jl^(365)7]- oje^^^ ^ 7}A] 7 ]SL sjL s}±r 
#^tr4(S455). 

<55> 0^^^.(365)^ o^^^^g. al3]^ol«.(360)S , 

^(360)-^ 71^^^ ^Tfl^C^l* ^-B-^lS-21-g-^ Hi^r 

90%)3f ^-M^SM: tilJE*Vcf(S460). °H, ^^€711^(365)^ CBR Sefl^ 
^ ^£5. 711^ ^ SIM, oj^o. o]^i^ ^0.^5.^(335)^. A r -§-*r^r 
VBR(rt-VBR ^ nrt-VBR), ABR ^ UBR Mefl^Hl tfl^fl tJE^. ^ ^ 

issf^r^ ^fl^-Sr UBR H^l -fl-^* ^>^>Jl(S465), ABR Ssfl^ 

#21 eeflsj 3HH» 2^tr4(S470). 
<56> ^71 S460^"7iHlAi o^^j^ol o}^ nlnj-ol^ ^^(320)^ 3 € 

ifiofl tflsfl eefl^ -8-tg, -f^^^ulS, A^al^^A]^-, oj^^o] 7-1 

^l£Bl(335)Sl ^= O^c^^ S^Rr EflZLSl ^HflS. 
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(S440). *\*)^S.Tr *)H^(380)S. *3 £]d}(S485) , ^l^SL^ 

°1 QS-Q VBR(rt-VBR ^ nrt-VBR) , ABR ^ UBR S2fl^ ^-M-ELe) (335)5. 

oi^^4(S490). 

<57> 51 5tt -& wl^7l^S.^ o-^ofl 4 = 

<58> £ 51- ^-3:^, ^Af«-(385)^ A^l^^^ 7l^S *H *H*|(330H1 

CBR Mefls] i£°l ^*fl*Hr 7>* ^£[^(5500). (330 H CBR 

-fH§^ ^o] ^fl^, A^l^>§«.(390)^- i?fl#^ tlwl ^ 

3| ^£.£1^ sfl# CBR Eefl5j o. ^ofl cfl^V a^h^ #ofl 

X\ cf-g- A^a]^>7l ^ i?B ^sf a] jn^cf (S515) . <>1* 

<59> [-r«M 1] *«>'i-'» 



<61> 



<62> 



o>^ ^«7> *~!Lt\ EL#, afl<HJf(380)fe *fl# CBR Mefl^ -fr^ 

^(330)5.^ ATM^^lS. #?^>3E^ ^H^^« t^-f 
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(340)3. ^-#^(340)^ *)H^(380)Sl *lHA]jrofl n}5}- ^ ^ ATM 

^31*13. #^W(S520). 
<64> #^^7jl^-^-(370)^ ^^(380)3.^ CBR SHfl^ -R-^^ ^o] 

3"§r -f-Ji«>o_^ ( ^al^^o) t>}^ #*\] CBR -fHS^ i3<>lH #*r^ 
€3€ #^-i3l^r2h& tH3l*lM^-(360)S ^t!:i=KS525) . ^ 3] *1H «-(360)^ 
°H 4^ ^ *W330)^ ^^--g-^ jH-ov^- oicf. 

tb£, CBR ^o] ^^§>^) q- *»7 r ' * " *~£.t\ 

SL^', SA|-«-(385)^ ^til^iL-I. 715:5. ^-8-^2.^(335)^1 VBR 1^ 

-fi-^o} ^ol ^^11^ 7># l^t!:i=KS505). ^-0-^1-5.21(335)^1 VBR SHfl^ -Fr^S 
Si ifiol ^fls}^, ^A>w-(385)^r VBR Mefl^ -ft-^ ^o] til ^ 

*>^1 ^ rt-VBR ^ nrt-VBR n<£ *rT=r(S530) . ^H^(380)^ *ti# 

iS°l rt-VBR §e|^ -ft-^°l ^olTg ^ olJE-Eflil- 71^-^ ^o\\ 

4.^] cfltb ^= ^^e^i- 71^.^(5535). 
<66> ^t3l^^^«-(390)^ Aj- 7 i S515#7llsl- -f-sfl iSofl cUtb 

A^til^ o^«-s. ^^sl-ji o]6\] r^e} ^H-a ( 380 )^ A]ul^7> ^ofl cflev ^ 

^c^li^. ^sKE-ij- ^ ^HaJ^s. #^«-(340)5 #§l*Vcl-(S540). #3 
-^(340)^ ^-(380)S.^-&| <y^^ ^^^^ ol^-efl (335)3.-^ 
3 *fl# ^-#*H ATM^*l3 #^*Vnl-(S545). 

< 67 > ^^^^^«.( 370 )^ *1H *L( 380)5^- Ei rt-VBR Sefl^ -R-^^l ^ol 

-f-iL^il^, Aial^slc>|o> ^ CBR ^isltl- # 
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^^-i- #*}JL #^-M*r&-§- K\v\$]°]¥-(360)3. £*$t|.(S550). 

^H-^(360)^r ^ofl nfe^ ^5)(330)^1 ^^-g-%=* ^ 

#71 S530^-7^H1>H VBR Msfl^ -fi-^gSJ ^o} nrt-VBR -fr*g£) €5. S^- 

sfl^ rt-VBR Mefl^ -fr^ ^ tfltr fS^Hl^i ^ a^1^> 

7] ^tr tfl7lA]7>* St^cf ^ojg, ^-71 S535#7fl ifl^l S550^^1^ 

^-Utr *r^* 7]^ nrt-VBR 1^ -8-<§£] ^ofl cfl^ *\v)^7\ °l-¥-<^tKS555 
ifl*l S565 ^ S550). ^ ^71 S560^-7floll>| 43 -g- ^Sj-fe c-fl 

.^Jl^ AlTlo] sfl^- nrt-VBR §^ -fr^ i]H cflt #3.a1?HH 
cf^- « -H«l^«r7l Aj^Efl cfl7lAl7i^- g nrt-VBR Sefl 

^ rfltr *H**M ^ ^«>5- S510^T^1S ^1*3 *r4. 

^-71 S510#3HH ABR iefl^ -fr<g4 €^fl*Kf ^91=1 

##tr VBR leflrf o-^cq ^ofl cfl^ ^a]^ 434 -g-oj^. 4^ ojsfl ^a] 

1^e]ji ^^SlES oli tjRV ^Mltr ^ ^tr^f (S570 ifl*l 

S580). S510#7)HH ABR J=Efl^ <ffl°l ^7fl*r*l ^ 3} 0.5. 40] 

^TiM- 4^ ^ ^*Kr 31 ^sq^- aItIo] sfl^ ABR eefls o. 

tgcq i|ofl rfl^- -f^HHM 4^ -f-g. Aial^*>7l ^tr cfi7|A] 

"9 Si4 ^H^(380)xr -g^H tfltr <^^efl^l- 7)^ 

^>fe ^1 UBR Msflsj -H-^^ ^ofl cfl^v cH = efl^» 7 1 ^tb4(S585) . 

#3^(340)^ ^H-f (380)5-^ <^«K8r cH^b^I- oj-g.^ ^--H-Dfls.sl 
(335)5. ^ ^ ^-#«H ATM^^^lS. #^^(S590). #^€31^- 
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(370)^ ^H^-(380)jS.^-Bi UBR 1^ ^o] ^^o.^ j^yvc^ 

AiHl^sl^ol: is}^ CBR % 
#^^^l^r^-a- *1 2] ^^^.(360)5. ^tb4(S550). 

< 73 > £ 6-i- #S*r£, ^^1 JE^f^ ^)#^(310)^r «fl^ ^ 1^ o.tg 

# £~ff* r :n. ^wl^^il- ^ W. Meflsj -a-^ofl xx\^\ CBR, rt-VBR, 

nrt-VBR, ABR £ UBRS , z]- .frfgofl tflsfl 2^3. >H«1^€ ^ 

-H«l^a.7> >fl<H^(380)s SJ3^. ^H^Oso)^ A *M *)*}^ £5) 

<74> £ 5 ^ i 6^: #2:3^ £ <4€- «l^-7]^^a.= 71 e 

^ ^W]i tf-g-olj- ^-Cf. 

<75> £ 2^ CBR, rt-VBR, nrt-VBR, ABR ^ UBR S.sfl^ 

^■f°fl tfltr ^1* S^ltr £ 2*fH >H«l^i #5.^1^-8- CBR, rt-VBR ^ 
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nrt-VBR^l cfl^fl^n> o)v] 7 } ABR ^ UBR^ a^^ &S.X\ ^ cfl 

7}X\#2] o]^ ABR ^ UBR 1^ ^ ^ FTP SE^r 

E-mail4 ^-o] ^X\^} A^j^s. oj^ tfl^H^ iflofl A^u]^ 

7]- ^rO.^ tq-A] SL^mS. ^*}7] nfl^-olcf. 

2<HH A^til^ ^AlTjol 7r # ^ 1fi£- rt-VBR^lJl, ^^Al^Vo.s.y-E-1 
rt-VBR SJfl^ -fHgSj iSofl tfl*V a^h]^ #^a] ^>^^ ^ o]^ yg^o) <^ -fry} $1 
°i *r ^cf. 4^ 2)*HH -*Hd^H» £xr UBR MHfl^ -?M83 €<H1 tfltb 

*J«1^7> 7>^>7ll 

^ a^|o]^ A|ti]^ ^SAl^-a- 7]^S , £ 2^ ^1 

AitijiS]^ >S6fl tfl^- a^}^ ^S.X\^6\] ^-e-Al^lol UBR, rt-VBR, 

CBR, nrt-VBR, ABR^ ^AS a^1^ 7 > o^o^tO ^cf. £ 2^ ^b] sr}^ 

AiWl^Kr ^-oj -M. yj-igofl 4f ti)^7)^#S.£L 7) J= 

^ fr 0 * 1 *1*>* til 4^ 

7l#o 1 ] oj^fl ^y^Kr ^ o. ^ o.^^ €o)] ^ ^ 
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<so> k x\^6\] <£2) 

<81> *«: Al^^ofl ^flsKr CBR ^, 

<82> Ali^l ^*fl*Hr rt-VBR iS^ ^, 

<83> k 



<84> 



«: A]^eflol] ^7fls|-^ nrt-VBR €^ <r, 
Ali^ofl ^flSRr ABR €^ 



<85> *«: Al^ofl UBR €^ ^r, 



<86> k = k+k+k n +k a +k u 



<87> 



<88> 



<89> /-> , , = 

<90> ^ t CBR €^1 tfltb ^°<J *l*h£: Cf^-aZf ^-cf. 



<91> A *^ 

1 )(( V + V )+ Tj.) 2 O 1 )( X p + 



[^r«H 2] ^ J ^ 
al^7|- S.^- \+ ^o)] rt-VBR^ ^ ff<8 A]7jkg- 

<93> (*+*,) £ 

L (r- 1 )( i + tj - 2 (>*- 1 )( t + t J J D( t,+ t,) 



3] 



r 
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<94> -g-^t-V H o v ^ —S- nrt-VBR, ABR, UBR tfl^ ^ ^ 4"§- 

<95> C Ar y -f-*„) 

^ *-=c ^ r -+- 1) 



<96> C *~> 

2 c^-ixt.+ o 



'•=(*,+ *,+ *„+!) 



5] 



<97> C *«+ *,+ *+ * u ) 

2 (w-ixv+tj 



r /c. 



<98> Ali^ ^ ^ofl tfl^ Jg-g- Al^o- ^^-a] 2 vfl^l 6* o]-g-s> 



<99> 



7] k 

<ioo> 5E%!: 7«fl Al^ofl^ #*fl ^oil cfl^V 7]^ cf^-jj)- :£ 

4. 



<101> 



<i02> t^oji 45 til-^7]^^S^ 7}*} 3) Ee|sj -fj-^ofl 4^- *1 

<103> * 

9] Q7 ' mK = 
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<104> 9Mr °l-§-^H *\^<^*\2\ €31 €<H1 tfl^ Jg-g- *l<££r 

<105> * 

So- t„+o-ixi-P rf )T,) 
[^r«H io] A ^° ms = ~ * ~ 

<106> nJ-eH, €31 €°11 tfltt #2fl^ 7l^ofl o]*j) ^y^Hr TjJ^ 

3§5 *}<&-£r3\- ^ ^ofl 4^- til-g-7l€#S^ 71^ Egfl^ 0.^0^ ^ 

<107> A^P mg _ x^+x.d-P^) 

11] X P +X * 

<108> ^*VA1 Ho]] Al^Eflo^ ^ofl cfltb #5fl^ 71^ OH *1«l^Rr 

^4-^1 €<£#*]- til^7l€^S^- 71^0] SHfl^ -R-^ofl 4 

€- *i<a*i-§-3 ^?fl#^ ^ « c >^oii ^4-^1 ^5 *i<a#^- 

4^ ^7ll# *H=^gr <k v ^ $J4. ixf^M ^ ^^^1 «1^7]€^2-^ 71 

ti_V^ O-^ofl 4a o.*} i^l#^ ^1 * ^ °1 ^Hfl^l 7l#^Cf 

<109> [-^Al 12 ] M>„<=A«>- 

<no> £ 7-^ 121- ol-g-^>o^ 0C-3^| €^^£* ^tt non-blocking ATM 

self eH-ifJ i3*HH 80%^1 ^-*>7> ^S-fr jls}*H M/D/13. 

S^ltb £^°I4. 
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<m> £ 7^1 JEA]^ ^ol ^efl 7l^^.c|- ^ofl yjs^j^^tr 7l 

^ Ssfl^ 4H8*fl am *l<33-§-3 ^ ^-g-^ ^7}- iS 

<112> £ £ 73}. 3:3 *HM £ ^<*H "4^ Hl-^7l^^S= 7}*Y2) 

t4€- *l<23-§-^ ^ ^-g-tb ^efl 71 

^ 3-§-^ ^-fl- £^1^. 

<113> TT* 

£ 8*1H TP -s±r t« «]^7l^^£^ 7ltiV^ Egflgj o.^ 

71^ 1^ -B-^ofl ^o|^-§-^ 31 3-§-tb ^-f7V 

<114> ^ i^ofl 4a tfj^j^jnc 71^0} -^ofl 4^ ^o^-g-*} ^ 

°l-g-*H a cHH ^O^^ Cfl«^^ o.^cfl^S. <£o) J^cq A> _g.o. 7> -^ 
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5£t!- £^#o] Al^Eflo^ ^ej-g-ofl ti^H 

oflAj, i^*]^ ^S^o^ i}*- ^til^o} #Jl5L*| i^lSr # 

^JjLofl^ #<H^ ^-g- tfl-Tg £)i==- f2t i^*HH^ 

^ HoKHead of Line) 1-5. *8 ^ i^l^l Jl^-§- ^ 
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11 

#7l aj^s^El ^tili 7 > ^-71 ^ =-#*>^ #^*Rr #3^; 

#7] A^H]^^ ^ 7]^S. *H #7} ^} ^ A^H]i<^«.^ ^^§*H # 

7i t^sHr S^Rr 3* ^H^S ^ ti^l^SJEL 

71^ lefl^ -B-^ofl n}^ 40^0.3 i?ll#^ #*1. 

2] 

%7] ^n^^) ^71 ^ £ ^71 #^<M -8-71 « 

^l^H ^"71 ^ <^ ^ #^^"Efll- ^51^ °g#^^Hl^-;« Cl 3L^-*Kr 
3# ^PSilS. S}^ til^7l^^2.H. 7ltiV2] E5fld -f>-^ofl 4S. ^jc^ -g-^ 

3] 

*fl 1^ S^r 2%H 5^*1, ^7] 
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*Rr ^"71 A^]A7jiLt ^^^-« iE^Hr ^ <L5. «1^7l 

*H 1^ ^1 2%H1 9X°]*\, ^7} 4°]^, 

^7l #5*1 #7l *l*lH C^*V A^til^ #^.A1^>J4 WlJU^l-^ <5> 

o.^^^ #7] ^ofl tfl*> Ai«l^^-f ^*Kr ^l^^I* 

Aitil^7> #71 ^^1 #7l ?}-g: ^1 

^.S. Sj-fe til^7l^^2.^. 7la>^l lEfl^ -R-^ofl n}^ ^o^-g-^ ^tH1#^ 

5] 

(a) S£fl^ ^-tgoU 44 £-^-*H -R-^ , ^1^ ^ 
f^*l?J>a- S^-sRr ^wli^li# ^*Rr #31; 

(b) ^-71 A^ul^^^.^- 71 *M ^"71 ^oll tfl*V ^l^^l- 
#31 ; ^ 

(c) ^wl^7> # 7 ] #3*Hr #3l;« 1Mb ^-g: If-^JLS 

5fb «1^7l^^S.^ 7l«}o] EEflS] O-^ofl uf^- Xl^^-g-^ >i?ll#^ 
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l^^ty 6] 

Xl 5^1 $X*\*\, #?1 (a)^l^r, 

(al) #7l l^r Ejflrf -B-^ofl 4^ #31; 

(a2) #71 iHl tfi*fl 1^ -fr^ f Aiti]^ 9? >H«1^ ^Al^ 

3E^Rr #7l A^yl^^iL^. ^a^>^ ^711; ^ 

(a3) #71 >i £ #71 A-lwl^ *1#SKr #711 3* ^ 

*}^r Wl^-7l^^£= 7}*V$] Es|rf o.^ofl tcj-=. xl<£3-§-^ 

xi 5%hi >a-7i (b)^m, 

(bl) #71 Ai«l^iLo)l n^-Bl- o.^o] o.^ # S a>^ #711; 

(b2) #71 (bl)^lSl £Af^4f 7l^S #^S1 4-^!^7> -*fo^ # 7 ] 
€4| Efl^; #7l A^tiji ^S-Al^ #7l >t C)]*> Altiji ^Al^>2f ti] jj7 

*M -f^i^7> Jf-om #71 tfl^ A-iHi^^ #711; * 

(b3) #71 (b2)^HlA-l *\*)±.7\ #71 ^21 A-| #^*Hr 

#31 ;-& IW, 

A-ltil^7> ST>^51 ^^7} Aj- 7l ^ol ^7fl<5>*l ^.Oig # 

3^1 -f^l^7> ^-o^^ a o V 7 1 ^ofl tfl*H #71 (bl)^Tfl ifl*l #71 (b3)#7« Hi 
4*Hr ^* *Rr «1 *7l Sl^SLE. 71 ^ Ej|d ^1^^-g- 
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8 J 

<^ ^71 ^-fi-g-^oj a o V 7 ] ulnVo] sq^jj. ^^Kr ^Tfl;* ^ if-*}^ 

3* ^<L5i Sf-fe al^7l^£= 7ltil2l 1^ ^ofl ^ ^o^-g-*} 
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